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axial-flow turbomachine can be gained only through the additional investigation of the non-steady part of the flow. Kemp On the other hand, there exists also the random type of nonsteady flow or turbulence. It is to be expected that either type of fluctuations will effect the profile drag (as distinct from the induced drag) and the maximum attainable lift coefficient of the blades. Furthermore, in at least one case the non-steady part of the flow may be decisive in the normal performance of the machine. This is the case of compressors with small blades operating at high altitudes so that Reynolds number is low enough to be in the transition range. Whether the boundary layer along the blades will be mostly laminar or mostly turbulent or whether there will be laminar separation will presumably depend on the nonsteady as well as the. steady character of the flow.
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Testing Equipment
2-a. Compressor (Fig. 1) . The low-speed single-stage compressor used in these experiments has been fully described in a previous report (Ref. 4) , Briefly, the unit consists of a row of inlet guide vanes, followed by a rotor and a stator. It was designed so that the energy addition is proportional to the radius. The hub-tip diameter ratio is 0. 5. A cross-sectional view of the unit indicating all the major dimensions is shown in Fig. 1 .
One alteration on the unit has been made since the previous report. In order to investigate fully the decay and' the spread of the wake behind the inlet guide vanes, the distance between the inlet guide vanes and the rotor has been increased by the addition of a spacer section of 5-1/16" in axial length. Fig. 1 
2-b.
Traversing Apparatus (Fig. 2) . The holder for the conventional (static pressure, total pressure, 3-claw yaw, etc.) as well as the hot-wire probes is supported by two perpendicular sets of rails.
The whole unit is designed in such a way that complete traversing of the probe can be made along axial, circumferential and radial directions. The probe can also be rotated about its own axis.
In order to make a detailed survey of the wake behind the inlet guide vanes, it, is necessary to be able to insert the probe at a large number of stations behind the vanes in both tangential and axial directions. To avoid the drilling of a large number of holes in the 'K casing, a portion (4" X 10") of the casing wall is replaced by a lattice of interchangeable sliding plexiglas blocks (Fig. 2) . One of the blocks is provided with holes at desired locations through which a probe can be inserted. This "master" block can be shifted to any tangential and axial station and the entire lattice remains airtight. A circumferential survey at intervals of I degree can be easily made. This device proves to be so convenient that the authors would like to recommend it for future such surveys.
2-c. Hot-wire Anemometer ( 
Description of Experiments
All measurements described in this report were made at one operating condition which was near the design point of the compressor and well to the right of the peak in the head-capacity curve. Hence the blades were not near stalling. For these preliminary measurements, the radial location of all probe points was arbitrarily fixed at Between rotor and stator -Stations 7, 8
Between stator and exit -Stations 9, 10
The axial distances of these stations are shown in Fig. 1 and repeated in Fig. 4 . The latter figure is a cylindrical sectional view at the measuring radius. .45. r 9 9 wire in tangential dir.
Results of Experiments
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Oscilloscope photographs of the instantaneous velocity for all cases (except Cases 4a and 4b) are reproduced in although 7ip and ur may not be zero individually.
However, we can easily remove this complication by letting 
where Udmax = maximum velocity defect in the wake.
= half-width of the wake, i.e., the distance between the center of the wake and its edge where U = 0. An attempt to plot wake width against distance to check Eq. (7)
runs into the difficulty that the width is not well-defined. One could of course invent a representative width such as, for example, the ratio of the integrated area of the Ud (velocity defect) distribution curve to Udmax. However, such a procedure does not seem to be worthwhile when the distribution of dynamic pressure is not at all smooth as can be seen in Fig. 5 . Nevertheless a rough check was made, and, according to expectation, it was again found that the rate of spread of wake follows Eq. (7) up to about two chord-lengths downstream, after that the rate of spread is accelerated. To analyze the nonsteady velocities induced upstream due to the motion of a rotor downstream, it is necessary to simplify the problem by considering the rotor as a plane cascade of infinitely many blades or airfoils bounded by two walls representing the casing and the hub (Fig. 14) . We shall, in this section, use the following notation (see Fig. 14 ):
x -direction along the span of the airfoils, or radial direction in an axial-flow turbomachine. 
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The evaluation of the above integrals in the general case will be quite difficult, It can be seen from Eq. (8) for y (x, )that the computation would be facilitated if one had a table of the following definite integral:
00
Such a table, however, does not seem to be available.
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For this case,
Xr-' V-r CO -1 +i 0 (14) the induced velocities v and w are plotted against yo/s for various values of Zo/s (Fig. 17) .
In the present investigation, at the measuring radius,
where Va is the mean axial velocity. Also, c/s, or the-ratio of chord to spacing, for the rotor is 1. 27. If one assumes, for example, that the equivalent single vortex is located at the middle of the blade, a simple calculation based on the geometry of the rotor (Fig. 4) shows that measuring Station 6 is at a distance Zo/s =0. 8 from the vortex. 
